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Abstract 


Introduction: Fluoride exists naturally in water sources and is derived from fluorine. It is well known that 
fluoride helps, prevent and even reverse the early stages of tooth decay. 


Aim: The aim of the present study was to determine the fluoride levels in plasma and breast milk of lactating 


mothers in Egypt (Cairo and Giza Governorate). 


Material and Methods: Two hundred healthy lactating mothers aged between 20-40 years old were asked to 
give plasma and milk samples voluntary. Breast milk samples were directly refrigerated until measurements. The 
fluoride concentrations of plasma, milk and drinking tap water were assessed using an ion-selective fluoride 


electrode combined with an ion analyzer. 


Results: The fluoride levels of plasma, breast milk and drinking tap water samples were 0.0207+0.012, 
0.0111+0.0044 ppm, and 0.482+0.117 ppm, respectively. A significant direct correlation between fluoride 
content in breast milk and drinking tap water was found (r=0.858, p< 0.01). 
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Introduction 


Breast milk is considered to be the best nutrient for 
infants (universal food for new born) especially in the 
first six months of life, where milk is considered as the 
main diet (contains all of the essential nutrients for their 
development and growth). After 6 month of age, the 
dietary importance of milk gradually changes due to 
supplementation of other foods. In Egypt, there are 
several trials and programs trying to increase the trend 
to breast feeding, and is growing high. Most children 
are fed with breast milk which is a natural human 
product and cost nothing especially for poor families, 
and it does not need any preparation (Egypt; 
Demographic and Health Surveys [EDHS], 2004, 
2006, and 2008). The level of fluoride in breast milk 
plays an important role as a fluoride supplement to the 
infant. Fluoride is the most clinically medicine used for 
reducing dental caries. The concentration of fluoride is 
critical regarding the potential dental fluorosis that may 
result from high concentrations of dietary fluoride 
(Ekstrand et al., 1994). Dental caries in young children 
is an important dental health problem. Source of 
fluoride is from various foods; drinking water and 
fluoride containing products comprising dentifrices, 
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mouth rinses, tablets, drops () but fluoride containing 
products are not commonly used by infants (< 2years) 


here in Egypt. Regarding infants, the major dietary 
intake constitutes the breast milk, cow’s milk and infant 
milk formulations, in which the fluoride content varies 
widely (Buzalaf et al., 2004; and Rahul et al., 2003). 
Approximately 99% of the total body fluoride is 
retained in bones and teeth (Whitford 1996). Kidneys 
are the primary route for the removal of fluoride from 
the body. Other routes of fluoride excretion are sweat, 
feces, saliva and breast milk of lactating mothers 
(WHO 1994; and Usuda et al., 2007). 


Materials and methods 


This study has been approved by the ethical 
committee of General organization for teaching 
hospitals and institutes. 

Two hundred mothers aged between 20-40 years old 
were included in the study. Mothers who take 
fluoride supplements were excluded (which is very 
rare here in Egypt). Milk was collected from 
lactating mothers. For milk samples, the breast was 
swabbed with cotton wool and distilled water before 
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milk collection. The mothers were requested to 
provide a sample of breast milk according to 
Marsha (2002). Milk was collected into a sterilized 
fluoride-free container. Milk was stored at -18°C 
until analyses. To determine fluoride concentrations 
an ion-selective electrode (Model 710A, pH/ISE 
meter, Orion Research, USA) was used in 
conjunction with an ion analyzer (Orion Research, 
USA) to measure the fluoride concentrations of the 
plasma, breast milk and tap waters samples 
according to Whitford (1996); Taves (1968); 
Waterhouse et al., 1980. 


STATSTICAL ANALYSIS 

The data were analyzed using the SPSS software, 
version 11.0. Pearson correlation analysis was used 
to assess any possible relationship between fluoride 
levels of plasma, tap water and breast milk. 


Results 


The concentrations of fluoride in plasma, breast 
milk, and drinking tap water are presented in Table 
1. The mean fluoride concentration of the plasma, 
breast milk, drinking tap water samples was 
0.0207+0.012; 0.0111+40.0044 ppm, and 0.4827 
ppm, respectively. A significant, direct correlation 
between fluoride concentration of breast milk, and 
drinking tap water samples were found (r=0.858) 
and a direct correlation between fluoride 
concentration of breast milk, and plasma were found 
(r=0.541). 


Discussion 


Breast-feeding protects the newborn against 
infectious diseases in developing as well as in 
developed countries. Breast-feeding gives 
protection against gastrointestinal and respiratory 
tract diseases. This protection is provided by 
specific antibody dependent and broad, nonspecific 
protective factors in human milk (proteins, 
glycoproteins, and lipids), which is associated with 
lower global morbidity and mortality of breast-fed 
infants. Breast milk possesses unique nutritional, 
biochemical,  anti-infective and  anti-allergic 
properties. As breast-fed infants obtain fluids almost 
exclusively from their mothers, breast milk 
represents an important way for delivering fluoride 
with certain levels to infants (Latifah and Razak 
1989). The Exclusive breastfeeding (% of children 
under 6 months who are fed breast milk alone) in 
Egypt was reported to be 53.20 % in 2008, 
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according to the World Bank compared to 30% in 
2004, and < 40% in 2006 (Egypt; Demographic 
and Health Surveys, 2004, 2006 and 2008). 

The mean level of fluoride in human milk has been 
a topic of investigation for many years. Medical 
literature contains a wide range for fluoride levels in 
breast milk. According to the WHO 2002, the 
breast milk fluoride levels range from <0.002 to 
about 0.1 ppm, with most values being between 
0.005-0.010 ppm. The mean breast milk fluoride 
concentrations obtained here is 1-4 
ppm) which are in line to somewhat with the WHO 
2002. 

The mean level of fluoride in drinking tap water is 
0.482+0.117 which agree with Egyptian Standards, 
ES: 190-1/2007 which stated that allowable 
maximum level of fluoride is 1.8 mg/l (ppm). A 
significant, direct correlation between fluoride 
concentration of breast milk, and drinking tap water 
samples, consumed by the mothers, were found 
(r=0.858) which agree with Dabeka et al., 1986 and 
disagree with Spak et al., 1983. 

In our study, a direct correlation was found between 
plasma fluoride concentration and breast milk 
fluoride level i. e. plasma fluoride concentration 
increase as fluoride level in breast milk increase. 
This increase is attenuated due to distribution of F 
to the interstitial and intracellular fluid uptake by 
calcified tissues and renal excretion (Whitford 
1996). 

In our study Fluoride level of plasma was 
0.0207+0.012 (range: 0.0065-0.057) ppm which 
agree to somewhat with WHO 2002; and Yağmur 
et al., 2007 and disagree with Li et al., 1995. The 
diversity of values may be due to the participitation 
of fasting as well as non fasting participants; 
methods used to determine F level; F level of 
drinking tap water consumed by the participants 
(WHO 2002). 

Theoretically, a limited transfer of fluoride from 
plasma to breast milk should occur (Ekstrand et 
al., 1981). The mechanism(s) responsible for the 
selective transfer of fluoride into breast tissue is 
obscure. It is thought that a physiological plasma- 
milk barrier functions against to fluoride (Fejerskov 
et al., 1996). The transportation of fluoride from 
plasma to milk is a matter of controversy, since no 
conclusive evidence to support occurrence of 
transportation or not. (Ekstrand et al., 1981; and 
Spak et al., 1983). 


Ghada Soliman and Tamer Saad 


References 


Buzalaf MAR, Damante CA, Trevizani LM, and 
Granjeiro JM. (2004): Risk of fluorosis associated with 
infant formulas prepared with bottled water. J Dent 
Child.; 71 (2): 110-113. 

Dabeka RW, Karpinski K, McKenzie A, and Bajdik 
C. (1986): Survey of lead, cadmium and fluoride in 
human milk and correlation of levels with environmental 
and food factors. Food Chem Toxicol.; 24: 913-921. 
Egypt, Demographic and Health Survey (EDHS). 
2004. Fatma El-Zanaty and Ann Way (USAID, 
Unicef, ..etc). 
Egypt, Demographic and Health Survey (EDHS). 
2006. Fatma El-Zanaty and Ann Way (USAID, 
Unicef, ..etc). 
Egypt, Demographic and Health Survey (EDHS). 
2008. Fatma El-Zanaty and Ann Way (USAID, 
Unicef, ..etc). 

Egyptian Standards, ES: 190-1/2007. Drinking water 
and Ice. Part I: Drinking Water. 

Ekstrand J, Boreus LO, and de Chateau P. (1981): No 
evidence of transfer of fluoride from plasma to breast 
milk. Br Med J.; 283: 761-762. 

Ekstrand J, Fomon SJ, Ziegler EZ, and Nelson SE. 
(1994): Fluoride pharmacokinetics in infancy. Pediatr 
Res.; 35: 157-163. 

Fejerskov O, Ekstrand J, and Burt BA. Fluoride in 
Dentistry. 224 ed. Copenhagen: Munsksgaard, 1996. 
Greenhalgh R, and Riley JP. (1961): The determination 
of fluoride in natural waters, with particular reference to 
sea water. Anal Chim Acta; 25: 179-188. 

Latifah R, and Razak IA. (1989): Fluoride levels in 
mother’s milk. J Pedod.; 13: 149-154. 

Li Y, Liang CK, Katz BP, Brizendine EJ, and Stookey 
GK. (1995): Long term exposure to fluoride in drinking 








water and sister chromatid exchange frequency in human 
blood lymphocytes. J Dent Res.; 74: 1468-1474. 

Marsha Walter. Core Curriculum for lactation, 
Consultant practice. Jones and Bartlett Publishers 2002, 
Chapter 36, p: 582-606. 

Orion instruction manual: Orion Model 710 A, pH/ISE 
meter, Fluoride/ Combination Fluoride Electrodes. Orion 
Research Incorporated, United States of America. 

Rahul P, Hedge AM, and Munshi AK. (2003): 
Estimation of the fluoride in human breast milk, cow’s 
milk and infant formulate. J Clin Pediatr Dent.; 27: 257- 
260. 

Spak CJ, Hardell LI, and De Chateau P. (1983): 
Fluoride in human milk. Acta Paediatr Scand.; 72: 699- 
701. 

Taves DR. (1968): Separation of fluoride by rapid 
diffusion using hexamethyldisiloxane. Talanta; 15: 969- 
974. 

Usuda, K. Kono, K. Shimbo, Y. Fujihara, M. 
Fujimoto, K. Kawano, A. Kono, R. Tsuji, H. Tanida, 
E. and Imanishi, M. (2007): Urinary Fluoride Reference 
Values Determined by a Fluoride Ion Selective 
Electrode. Biological Trace Element Research; 119 (1): 
27-34 

Whitford G. The Metabolism and Toxicity of Fluoride. 
24 ed. Switzerland: Karger: 1996. 

World Health Organization. Fluorides and oral health: 
Technical Report Series 846. Switzerland: 1994. 

World Health Organization. Environmental Health 
Criteria 227. Geneva: 2002. 

Waterhouse C, Taves D, and Munzer A. (1980): 
Serum inorganic fluoride changes related to previous 
fluoride intake, renal function and bone resorption. Clin 
Sci (Lond).; 58(2): 145-152. 

Yağmur S, Gül T, Firdevs K, Alparslan G, and Hasan 
K. (2007): Fluoride Levels of Human Plasma and Breast 
Milk. Eur J Dent.; 1: 21-24. 





Table (1): Mean fluoride concentration of breast milk, and drinking tap 
water samples (ppm) 
































Fluoride (ppm) 
Plasma Breast milk drinking tap water 
Mean+SEM 0.0207+0.012 | 0.0111+0.0044 0.482+0.117 
Range Min 0.0065 0.002 0.26 
Max 0.057 0.017 0.77 
: r=0.858, p<0.01 
Correlation r=0.541, 5 
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محتوى لبن الام من الفلوريد في مصر 


1غادة j‏ ع سليمان» تامر م م سعد 
1: المعهد القومي للتغذية» 2: هيئة الطاقة النووية 


مقدمة: الفلوريد موجود بشكل طبيعي في مصادر المياه ومستمد من الفلورين. من المعروف جدا أن الفلوريد: يساعدء 
يمنع» ويعكس المراحل المبكرة من تسوس الأسنان. 


الهدف: الهدف من هذه الدراسة هو تحديد مستويات الفلوريد في البلازما و حليب ثدي الأمهات المرضعات في مصر 
(القاهرة ومحافظة الجيزة). 


المواد والطرق: تم اختيار مائتين من الأمهات المرضعات الاصحاء الذين تتراوح أعمارهم بين 40-20 سنة للتطوع. و قد 
تم اسئذانهم في إخذ عينة دم (و تم فصل البلازما و حفظها لحين التحليل) واللبن و كذلك عينة من الماء طواعية. كان يتم 
حفظ عينات اللبن مجمدة حتى التحليل. تم تقدير نسبة الفلوريد في البلازما واللبن و مياه شرب الحنفية باستخدام الكترود 
انتقائية (أيون فلوريد) مقترنة بمحلل أيون. 

النتائج: كانت مستويات فلوريد البلازماء حليب الثدي و مياه شرب الحنفية كالتالي 0.012+0.0207« £0.011+0.0044 
s ja‏ من المليون» و 0.117±0.482 جزء من المليون» على التوالي. وجد ارتباط مباشر ذو دلالة احصائية 

بين نسبة الفلوريد في حليب الثدي و مياه شرب الحنفية (r = 0.858, P<O.01)‏ 


الكلمات الرئيسية: الثدي الحليب؛ فلوريد؛ مياه الحنفية 
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